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(54) Abstract Title 

Auto-adjustment of colour temperature and brightness of a display 

(57) A device and method automatically adjust the brightness, contrast and colour temperature of a display 
according to the brightness and colour temperature of ambient light, and according to individual preferences 
by taking into account the brightness and colour temperature initially set by a user. Particularly, the present 
invention includes a photo sensor to detect the environmental illumination and a micro processor utilising the 
detected data to appropriately adjust at least one of brightness, contrast and colour temperature with respect 
to a user preference. 
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BACKGROUND OF TT-TF INVEMTTOV 

Field of the Inventio n 

The present invention relates to display devices, and more particularly to a device and 
method for automatically adjusting image conditions on a display. The present invention 
automatically adjusts the image condition with consideration of a condition set initially by a user 
when the brightness around the display and color temperature vary. 
Backgro und of the Related Art 

Ceaseless developments of technologies for automatic adjustment of a displayed image 
condition have been made to provide a convenient and better viewing environment for a user. The 
technology for automatically adjusting the image condition is applied to displays such as a 
television (TV) or a computer monitor, and may be implemented in variety of forms. For such 
displays, the image conditions of brightness, contrast, and color temperature may be automatically 
-adjusted according to an environmental luminance and color temperature utilizing a pre- 
established look-up table. 

The look-up table is established by experimentally obtaining image conditions, i.e. contrast 
and brightness with respect to outputs of color signals detected from actual environmental 
luminance and color temperatures, and color signals from theoretical brightness and color 
temperatures. The look-up table is stored in a memory, and according to a detected 
environmental luminance and color temperature, a contrast and brightness of an image 
corresponding to the detected values are output from the look-up table. Thus, the contrast and 
brightness of the image is adjusted based upon the detected color signals of an actual environment. 
Generally, a TV is viewed by a user from a certain distance during the evenings after 

I 
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sunset under an illumination, while a computer monitor is viewed by a user 
from a close range during the day in an office. Thus, the image conditions for 
the TV and the monitor are different Also, a slightly poor focus and resolution 
does not greatly affect watching the TV because moving pictures are displayed 
on the TV. However, the focus and resolution affects the viewing of a monitor 
because most of the work on the monitor is conducted by viewing a still image 
such as a text or graphic. Thus, the required image condition for the monitor 
varies, depending on the work. 

Although an image condition is adjusted to an optimal condition for an 
environmental brightness and color temperature, because the adjustment is 
made utilising a look-up table, an image of high quality cannot be provided. 
Particularly, the adjustment is made automatically according to a preset data 
without any consideration to a user's preferences or set values, which results in 
differences between the adjusted values and the actual environment conditions. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to solve or at least 
reduce the problems and disadvantages of the related art. 

An object of the present invention is to provide a device and method for 
automatically adjusting image conditions in a display allowing an optimal 
image condition regardless of varied environmental luminance conditions. 

The present invention is set forth in the appended claims. 

To achieve the objects and in accordance with the purposes of the 
invention, as embodied and broadly described herein, a device for automatically 
adjusting an image condition of a display includes a color signal sensing unit 
sensing a color signal of an environmental luminance around a display; a 
recognition unit processing the color signal of an environmental luminance 
sensed by the color signal sensing unit and recognizing an environmental 



brightness and an environmental color temperature of the display; a storage unit 
storing a brightness, a contrast and a color temperature of an image set by a 
user, and the environmental brightness and the environmental color temperature 
of the display recognised by the recognition unit; a comparison unit calculating 
an average of the environmental brightness and the environmental color 
temperature of the display for a predetermined period, and comparing the 
average data to a reference data of the environmental brightness and 
environmental color temperature of the display stored in the storage unit to 
obtain variations of the calculated average data; and a control unit storing the 
environmental brightness and environmental color temperature recognised 
through the recognition unit as the reference data when the user selects an 
automatic adjusting mode, and reflecting the respective variations of the 
brightness and the color temperature calculated by the comparison unit to the 
brightness, the contrast, and the color temperature of the image set by the user, 
thereby adjusting an image condition. 

For the purposes of the present invention, "color temperature" means that 
temperature to which a black body radiator must be raised in order that the light 
it emits may match a given light source in color. As preferred in accordance 
with the invention, color temperature is determined, or at least an 
approximation thereto, by a ratio of colors within the environmental light. As 
preferred the colors are cyan and yellow, but other colors may be envisaged. 

In the preferred embodiment, the color signal sensing unit may be a 
photosensor providing two outputs of cyan and yellow. Also, the recognition 
unit recognises a sum of the cyan and the yellow from the color signal sensing 
unit as the environmental brightness of the display and a ratio of the cyan to the 
yellow from the color signal sensing unit as the environmental color 
temperature of the display. 
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A method for automatically adjusting image conditions of a display according to the 
present invention includes (1) storing a brightness, a contrast, and a color temperature of an image 
set by a user, (2) determining execution of an automatic adjustment mode in which the brightness, 
the contrast, and the color temperature of the image are adjusted automatically according to a 
variation of an environmental brightness; (3) upon deterrnining an execution of the automatic 
adjustment mode in (2), sensing the environmental brightness and the color temperature, storing 
the sensed environmental brightness and the color temperature as the reference data of the 
environmental brightness and the color temperature, and calculating the average data on the 
environmental brightness and the color temperature for a predetermined period; (4) comparing 
the average data on the environmental brightness and the color temperature calculated in (3) to 
the reference data on the environmental brightness and the color temperature, and calculating 
respective variations, and (5) reflecting the respective variations calculated in (4) to the 
brightness, the contrast, and the color temperature set by the user in (1), to adjust an image 
condition. 

The execution of automatic adjustment mode in (2) includes both an execution of 
automatic adjustment mode in which the brightness and the contrast of the image are adjusted, 
and an execution of automatic adjustment mode in which the color temperature of the image is 
adjusted, wherein the user is allowed to select at least one of the automatic adjustment modes. 
Also, the reflection in (5) further includes the step of gradually adjusting the image condition by 
taking a linear intermediate value when a difference of the value set by the user and a value to 
which the relative variation is reflected is over a preset level. 

BRIEF DESCRIPTION OF THE DRAWTNP.S 

4- 
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The invention will be described in detail with reference to the following drawings in which 
like reference numerals refer to like elements wherein: 

Fig. 1 is a block diagram showing a device for automatically adjusting an image condition 
of a display according to the present invention; 

Fig. 2 is a block diagram showing a device for automatically adjusting an image condition 
of a computer monitor according to the present invention; and 

Fig. 3 is a flow chart showing a method for automatically adjusting an image condition of 
a computer monitor according to the present invention. 

Fig. 4 is a block diagram of a micro processor in Fig. 2. 



DETAILED DESCRIPTION OF THF PRFFniPBn EKfRODTMF^rT 
Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

Fig. 1 shows a device for automatically adjusting an image condition of a display 
according to the present invention including a sensor unit 1 1 sensing an environmental brightness 
15 and color temperature, and outputting the sensed data; a video processor 12 receiving and 
digitizing the output signals from the sensor unit 1 1 to obtain the environmental brightness and 
color temperature around the display, and adjusting the brightness, contrast, and color 
temperature of an image utilizing the obtained data in consideration of the brightness, contrast and 
color temperature selected by a user; and a display unit 13 displaying the adjusted image on a 
20 display. 

In the preferred embodiment, the sensor unit 1 1 is a photo sensor and the video processor 
12 includes a rrucro processor. Also, the video processor ,2 automatical* adjusts the image for 
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displays, such as a TV or a computer monitor, according to the output signals from the photo 
sensor utilizing a relative variation of brightness, contrast and color temperature in combination 
with the brightness, contrast and color temperature set initially by a user according to the user 
viewing preferences. 

Fig. 2 shows a device for automatically adjusting an image condition of a computer 
monitor according to the present invention including a sensor unit 21 sensing an environmental 
brightness and color temperature, and outputting the sensed data; a micro processor 22 receiving 
and digitizing the output signals from the sensor unit 2 1 to obtain the environmental brightness 
and color temperature around the monitor, and outputting control signals to adjust the brightness, 
contrast, and color temperature of an image utilizing the obtained data in consideration of the 
brightness contrast and color temperature selected by a user, a video pre-amplifier 24 amplifying 
a video signal to adjust the image according to the control of the micro processor 22; a video 
output unit 25 processing the adjusted image for display; and a color display tube (CDT) display 
26 displaying the adjusted image. 
15 As in the sensor unit 1 1 of Fig. 1, the sensor unit 2 1 is a photo sensor 2 1 a in the preferred 

embodiment and outputs the sensed data by two electrical signals as cyan (Cy) and yellow (Ye). 
The cyan Cy being sensitive to blue and the yellow Ye being sensitive to red, the output signals 
Cy and Ye are processed through an analog-to-digital converter in a video processor such as the 
micro processor 22, to determine the brightness and the color temperature around the monitor. 
Particularly, the environmental brightness is obtained as a sum of the outputs (Cy+Ye) from the 
photosensor 21a, utilizing the sensitivity of cyan Cy to blue light and the sensitivity of yellow Ye 
to red light Similarly, the environmental color temperature is obtained as a ratio of cyan Cy to 
the Yellow Ye (Cy/Ye). 



20 
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Generally, when light from an incandescent lamp or an incandescent lamp and a 
fluorescent lamp are present in the surrounding environment, an output of cyan Cy is lower than 
an output of yellow Ye. However, when light primarily from a fluorescent lamp is present in the 
surrounding environment, the output of cyan Cy is equal to or greater than the output of yellow 
Ye. Moreover, when natural light is primarily present, the output of cyan Cy is greater than the 
output of yellow Ye. Utilizing the various reaction of cyan and yellow to light, the sum (Cy+Ye) 
and the ratio (Cy/Ye) of cyan Cy and yeUow Ye can be used as the environmental brightness and 
the environmental color temperature, respectively. 

In the preferred embodiment of a device for automatically adjusting an image condition 
of a TV, the sensor unit is also a photo sensor as described with reference to Fig. 2 and the signals 
Cy and Ye are processed through an analog-to-digital converter in a video processor such as the 
micro processor 22, to determine the brightness and the color temperature around the monitor 
and to adjust the brightness, contrast, and color temperature of an image in consideration of the 
brightness, contrast and color temperature selected by a user. The image with the adjusted 
condition is similarly processed as the image for the CDT and is displayed on a TV screen. A 
method for automatically adjusting an image condition in a display will be explained with 
reference to Fig. 3. 

Fig. 3 illustrates a flow chart of a method for automatically adjusting an image condition 
of a display according to the present invention. Generally, different users have varying 
preferences for viewing a display, and initially sets the brightness, contrast and color temperature 
of the display. Thus, when a user manually sets a brightness, contrast and color temperature of 
an image in a manual regulation mode, the micro processor 22 stores the brightness Bu. the 
contrast Cu, and the color temperature Tu of the image set by the user in a storage unit (step 
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S3 1). A determination is made whether the user has selected an auto-regulation mode (step S32), 
and if selected, an environmental brightness reference data S 0 and a color temperature reference 
data Ro are set (step S33). 

Upon selecting the auto-regulation mode, the brightness, contrast and the color 
temperature of the image is automatically regulated to maintain a level equivalent to the 
preference set by the user, when the illumination of the surrounding environment changes. Thus, 
the user would be able to view an image consistendy at a condition set initially according to the 
user's preference, even if the Rumination were to change in the surrounding environment. It 
should be noted that the preference set by the user would be the default setting of the display if 
the user did not manually set a brightness, contrast and color temperature. 

An explanation of how an image condition is regulated using the cyan Cy and the yellow 
Ye will be given with reference to equations below. 

So = Cy Q + Ye Q (la) 

As expressed in equations (la) and (lb) , a reference data of an environmental brightness 
S 0 is set as a sum of cyan Cy and yeUow Ye received from the sensor unit 21 , and a reference data 
of an environmental color temperature Ro is set as a ratio Cy/Ye of cyan Cy to yellow Ye received 
from the sensor unit 21. 

e S 
Sa = — 



n 
n 



(2a) 
(2b) 

where. S = S, + S, + S„ ... + S n ., + S„ S„ = Cy„ + Ye n! and 
R = R, + R : + R 3 , + R. + R,,, R,, = C yn /Ye n 
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Utilizing equations (2a) and (2b). the average of the environmental brightness Sa and the 
average of the environmental color temperature Ra are obtained from the cyan Cy and yellow Ye 
output by the sensor unit 1, for a predetermined period of time (step S34). 

(3a) 



Sd = S 0 -Sa 
Rd = R 0 -Ra 



(3b) 

After obtaining the average values of the environmental brightness and environmental 
color temperature, Sa and Pa are compared to the reference data S 0 and R 0 respectively, as shown 
in equations (3a) and (3b) (step S35). l* e results of the comparison are utilized in equations (4a) 
- (4c) below to determine the relative amounts of adjustment necessary in the image condition, 
1 0 with respect to the preference of the user (step S36). 

aV s (4a) 
AC =^> (4b) 

ny„ J (4c) 

in equation 4. AB. AC and AA are the relative amounts of adjustment or relative variances 
for the image condition. I„ equation (4b). AVs is a value of the variation in the environmental 
brightness, i.e the sum Cy + Y« obtained from tine output of the photosensor 21a, when the 
5 illumination in the surrounding environment changes by a preset level to the preferred 
embodiment. AVs is the variation when the illumination changes by 50 Lux. The value of AVs is 
predetermined and stored in a storage unit within the micro processor 22. 

In equations (4a) and (4c). A, ;, is a value of the variation in the color temperature of the 
environmental brightness, i e. the ratio Cy/Ye obtained from the output of the photosensor 21a. 
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when the color temperature in the surrounding environment changes by a preset level. In the 
preferred embodiment, M' R is the variation when the color temperature changes by 3000K. The 
value of AV„ is likewise predetermined and stored in a storage unit within the micro processor 22. 
Also, A r, may be stored in the same or a different storage unit from AFj, and both A and AFj 
may be stored in the same or different storage unit from Bu» Cu, and Tu in step S3 1 

The coefficients X, W, and Y are predetermined values representing the amounts of 
adjustment made by a typical user on the brightness, the contrast and color temperature of an 
image, respectively, when the environmental illumination and color temperature varies. For 
example, if a typical user initially sets the contrast to 85 in an environmental illumination of 200 
Lux, but adjusts the contrast to 95 when the environment becomes brighter to 300 Lux and 
adjusts the contrast to 80 when the environment becomes darker to 150 Lux, the variation of the 
contrast for every 50 Lux is 5, i.e. W = 5. The coefficients X and Y can similarly be obtained by 
determining the brightness and color temperature preferred by a typical user as the brightness and 
color temperature varies, respectively. 
15 Moreover, if one or more objects, such a piece of furniture or plant, are close to the 

photosensor 21a during the calculation of the relative variations, the two outputs Cy and Ye from 
the photosensor 21a may slightly vary depending upon the material and color of the object 
regardless of any actual variation in the environmental illumination. Therefore, the effects of 
object placement, although minimal, may be taken into consideration during the determination of 
20 the coefficients X, W and 2 by varying the placement of different objects, as a variable, with 
respect to the photosensor 2 1 a before obtaining X. W and Z. In the preferred embodiment, the 
coefficients X = 3, W = 5 and Y = 1000. 

Once the relative variations AB, AC and AR are obtained through the above process, the 

10 
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level of adjustment for an optimal condition of the image with respect to brightness, contrast and 
color temperature is determined by equations (5a) - (5c) below (step S3 7). 

B = Bu + AB (5a) 
C = Cu + AC (Sb) 
T = Tu + AR (Se) 
• In equation 5, Bis a brightness of the image after completion of an image condition adjustment, 
C is a contrast of the image after completion of an image condition adjustment, and T is a color 
temperature of the image after completion of an image condition adjustment. Because the 
brightness, contrast and color temperature are adjusted with consideration of the individual 
preferences of users by utilizing the relative variations AB, AC and AT, an optimal image for each 
individual user may be achieved. 

As discussed above, a micro processor determines the brightness and the color 
temperature around the monitor and to adjust the brightness, contrast, and color temperature of 
an image in consideration of the brightness, contrast and color temperature selected by a user. 
Particularly, Fig. 4 shows a block diagram of a micro processor including a storage unit 4 1 storing 
the brightness Bu, contrast Cu, and color temperature Tu input by a user, and storing the 
reference environmental brightness S 0 and color temperature Jfc a detection unit 43 determining 
the brightness and color temperature around the monitor as (Cy + Ye) and (Cy/Ye) respectively; 
a comparator unit 45 calculating an average brightness Sa and color temperature Ra in the 
environment for a predetermined time period according to equation 2, and comparing Sa and Ra 
to S 0 and R 0 from the storage unit according to equation 3; and a control unit 47 determining the 
relative variances AB, AC and AR utilizing the compared values SJ and RJ according to equation 
4. and outputting control signals to adjust the image by the calculated relative variances AB, AC 

u 
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and AR and Bu, Cu and Tu stored in the storage unit, respectively, according to equation 5. 

Therefore, in the present device and method for automatically adjusting an image 
condition, the brightness Bu, contrast Cu, and color temperature Tu input by a user are stored; 
the average values Sa and Ra are compared to the reference values S 0 and R , of the 
environmental brightness and color temperature, respectively, to calculate the difference Sd and 
Rd according to equations (3a) and (3b). The calculated differences Sd and Rd are utilized to 
calculate the relative variations AB, AC and AR of the brightness, contrast and the color 
temperature according to equations (4a) - (4c). Finally, the image is adjusted by an amount of the 
relative variances in addition to the stored brightness Bu, contrast Cu, and color temperature Tu. 

Also, abrupt or sharp changes of the brightness and the color temperature of the image, 
which would occur when the average data of a predetermined period differs greatly from a user 
set values, may cause fatigue in the eyes of the user. As a result, the brightness, contrast and 
color temperature of the image are increased or decreased gradually during the image condition 
adjustment in the preferred embodiment. Moreover, a user may only want an automatic 
adjustment of brightness and contrast or an automatic adjustment of color temperature. 
Accordingly, an automatic regulation mode for the brightness and contrast of the image, and an 
automatic regulation mode for the color temperature of the image may be separately provided for 
the user selection. 

As discussed above, the device and method for automatically adjusting the image condition 
of a display according to the present invention facilitates an automatic adjustment of an image, 
taking into consideration a variation which may occur due to a brightness, contrast and color 
temperature set initially by a user. Thus, the present invention provides an optimal image 
condition preferred by individual users with respect to environmental brightness and color 
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temperature. The present device and method for automatically adjusting the image condition in 
a display especially provide an optimal image condition desired by individual users when the 
present invention is applied to TV and a computer monitor, requiring different image conditions 
depending on an environment of use. 

The foregoing embodiments are merely exemplary and are not to be construed as limiting 

the present invention The present teachings can be readily applied to other types of apparatuses. 

The description of the present invention is intended to be illustrative, and not to limit the scope 

of the claims. Many alternatives, modifications, and variations will be apparent to those skilled 

in the art. 
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What is Claimed is : 

1 . A device for automatically adjusting an image condition comprising: 

a sensor means for sensing an environmental brightness and environmental color 
5 temperature, and outputting the sensed data; 

a video processor for receiving and digitizing the output signals from the sensor 
means to obtain the environmental brightness and environmental color temperature, 
and for automatically adjusting at least one of the brightness, contrast, and color 
temperature of an image utilising the obtained data in consideration of at least one of 
1 0 brightness, contrast and color temperature selected by a user, and 

a display means for displaying the adjusted image on a display. 

2. A device of claim 1, wherein the sensor means is a photo sensor for outputting 
the sensed data as at least two electrical signals; and wherein the video processor is 

15 arranged to digitize the at least two electrical signals to determine the environmental 
brightness and the color temperature. 

3. A device of claim 2, wherein the photo sensor outputs electrical signals of cyan 
and yellow; and wherein the video processor determines the environmental brightness 

20 by summing the outputs of cyan and yellow, and determines the environmental color 
temperature by taking the ratio of the output cyan to the output yellow. 

4. A device of any preceding claim, wherein the video processor comprises: 

a storage means for storing the brightness, contrast and color temperature 
25 selected by the user; 
and 

a micro processor for determining the environmental brightness and color 
temperature, and for determining relative variances of brightness, contrast and color 
temperature according to the determined environmental brightness and color 
30 temperature, said micro processor being arranged to output control signals to 
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automatically adjust at least one of the brightness, contrast and color temperature of 
the image based upon the relative variances and the stored brightness, contrast and 
color temperature. 



10 



5. A device of any preceding claim, wherein the display means displays the image 
on a color display tube; and wherein the video processor further comprises: 

a video pre-amplifier amplifying a video signal according to the control signals 
output by the micro processor; and 

a video output unit processing the amplified video signal and displaying the 
processed video signal on the color display tube. 



6. A device of claims 2 and 4, wherein the micro processor comprises: 

a storage means for storing the brightness, contrast, and color temperature 
selected by the user, and for storing reference environmental values of brightness and 
1 5 color temperature; 

a detection means for determining the environmental brightness and color 
temperature based upon the least two electrical signals from the sensor means; 

a comparator mean for calculating average environmental values of brightness 
and color temperature for a predetermined time period, and for comparing the average 
20 environmental values to the reference environmental values stored in the storage unit 
to output compared values; and 

a control means for determining relative variances utilizing the compared values, 
and outputting control signals to automatically adjust the image by an amount based 
upon the determined relative variances and the brightness, contrast, and color 
25 temperature selected by the user. 

7. A device of claim 6, wherein the sensor means is arranged to output electrical 
signals of cyan and yellow; and said detection means is arranged to determine the 
environmental brightness by summing the outputs of cyan and yellow, and to 
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determine the environmental color temperature by taking the ratio of the output cyan 
to the output yellow. 

8. A device of any preceding claim, wherein the video processor is arranged 
5 automatically to adjust at least one of the brightness, contrast and color temperature of 

an image if the user selects an auto-regulation mode. 

9. A device of any preceding claim, wherein the video processor is arranged 
automatically to adjust at least one of the brightness and contrast of an image if the 

10 user selects an auto-regulation mode for brightness and contrast, and automatically 
adjusts the color temperature of an image if the user selects an auto-regulation mode 
for color temperature. 

10. A device of any preceding claim, wherein the video processor is arranged 
1 5 automatically to adjust at least one of the brightness, contrast, and color temperature 

of an image by gradually increasing or decreasing the brightness, contrast and color 
temperature. 

11. A method for automatically adjusting an image condition comprising: 

20 

(a) sensing an environmental brightness and environmental color temperature, 
and outputting sensed data; 

(b) receiving and digitizing the sensed data to obtain the environmental 
brightness and environmental color temperature, and automatically 

25 adjusting at least one of the brightness, contrast, and color temperature of 

an image utilising the obtained data in consideration of a respective 
brightness, contrast and color temperature selected by a user; and 

(c) displaying the adjusted imaged on a display. 
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12. A method of claim 1 1, wherein in step (a), outputting the sensed data by at 
least two electrical signals; and in step (b) digitizing the at least two electrical signals 
to determine the environmental brightness and the color temperature. 

13. A method of claim 12, wherein in step (a), outputting electrical signals of cyan 
and yellow; and in step (b), determining the environmental brightness by summing the 
outputs of cyan and yellow, and determining the environmental color temperature by 
taking the ratio of the output cyan to the output yellow. 

1 4. A method of claim 1 2 or 1 3 wherein step (b) comprises: 

(aa) storing at least one of the brightness, contrast and color temperature 
selected by the user; 

(bb) determining at least one of the environmental brightness and color 
temperature, and determining respective relative variances of brightness, 
contrast and color temperature according to the determined environmental 
brightness and color temperature; and 

(cc) outputting control signals to automatically adjust at least one of the 
brightness, contrast and color temperature of the image based upon the relative 
variances and the stored brightness, contrast and color temperature. 

15. A method of claim 1 4, wherein step (b) further comprises: 
amplifying a video signal according to the output control signals; and 
processing the amplified video signal and displaying the processed video signal 

on the color display tube. 

16. A method of claim 1 4, wherein step (bb) comprises: 

storing at least one of the brightness, contrast, and color temperature selected by the 
user, and storing reference environmental values of brightness and color temperature; 



determining the environmental brightness and color temperature based upon 
the at least two electrical signals; 

calculating average environmental values of brightness and color temperature 
for a predetermined time period, and comparing the average environmental values to 
5 the stored reference environmental values to output compared values; and 

determining relative variances utilizing the compared values, and outputting 
control signals to automatically adjust the image by an amount based upon the 
determined relative variances and the brightness, contrast, and color temperature 
selected by the user. 

10 

17. A method of claim 16, wherein the at least two electrical signals are cyan and 
yellow; and the environmental brightness is determined by summing the outputs of 
cyan and yellow, and the environmental color temperature is determined by taking the 
ratio of the output cyan to the output yellow. 

15 

18. A method of any of claims 11 to 17, wherein the brightness, contrast and/or 
color temperature of an image is automatically adjusted if the user selects and auto- 
regulation mode. 

20 1 9. A method of any of claims 1 1 to 1 8, wherein the brightness and/or contrast of an 
image is automatically adjusted if the user selects an auto-regulation mode for 
brightness and contrast, and the color temperature of an image is automatically 
adjusted if the user selects an auto-regulation mode for color temperature. 

25 20. A method of any of claims 11 to 19, wherein the brightness, contrast, and/or 
color temperature of an image is automatically adjusted by gradually increasing or 
decreasing the brightness, contrast and color temperature. 

21 . A method according to claim 1 1 and substantially as described with reference to 
30 Figure 3 of the accompanying drawings. 
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22. Apparatus according to claim 1 and substantially as described with reference 
the accompanying drawings. 
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